
W	
  pt	
  and	
  Z	
  pt	
  
•  	
  Wpt	
  one	
  of	
  the	
  key	
  ingredients	
  which	
  limit	
  	
  precision	
  W	
  mass	
  measurement	
  
•  Wpt	
  resolu8on	
  limited,	
  use	
  more	
  precise	
  Z	
  pt	
  related	
  observables	
  to	
  es8mate	
  

uncertain8es	
  on	
  Wpt	
  
•  Large	
  differences	
  observed	
  with	
  NLO	
  generators	
  at	
  low	
  pt	
  



Z	
  pt	
  and	
  Z	
  phi	
  *	
  	
  

φ∗
η	
  
≡	
  tan(φ

acop
/2)	
  ·∙	
  sin(θ

η
∗)	
  ,	
   φacop	
  ≡	
  π	
  −	
  ∆φ,	
  

Z	
  phi*:	
  
•  Reconstructed	
  from	
  angular	
  correla8on	
  between	
  decay	
  leptons	
  
•  Highly	
  correlated	
  to	
  Zpt,	
  but	
  significantly	
  beJer	
  experimental	
  resolu8on	
  at	
  low	
  Zpt	
  

•  Zpt	
  precision	
  limited	
  due	
  to	
  experimental	
  resolu8on	
  at	
  low	
  pt,	
  define	
  new	
  variable	
  Z	
  phi*	
  
which	
  is	
  highly	
  correlated	
  with	
  Zpt	
  but	
  has	
  beJer	
  resolu8on	
  in	
  this	
  region	
  



Z	
  pt	
  and	
  Z	
  phi*	
  	
  
Phys.	
  LeJ.	
  B	
  720	
  (2013)	
  32-­‐51	
  

Large	
  varia8ons	
  of	
  POHWEG	
  predic8ons	
  with	
  parton	
  shower	
  seZngs	
  
MC@NLO	
  (+Herwig)	
  smaller	
  devia8ons,	
  same	
  trend	
  as	
  POHWEG+Herwig	
  
What	
  is	
  the	
  most	
  realis8c	
  es8mate	
  of	
  systema8c	
  uncertain8es?	
  	
  



Backup	
  –	
  Zpt	
  details	
  



Ttbar+jets	
  

Measure	
  jet	
  produc8on	
  associated	
  with	
  top	
  pair	
  produc8on	
  in	
  semi-­‐leptonic	
  channel,	
  	
  
Requiring	
  at	
  least	
  3	
  jets	
  above	
  a	
  	
  varying	
  pt	
  threshold	
  (25	
  GeV,	
  40	
  GeV,	
  60	
  GeV,	
  80	
  GeV)	
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(d)

Fig. 4 The measured gap fraction as a function of Q0 is compared with the prediction from the NLO and multi-leg LO MC
generators in the three rapidity regions, (a) |y| < 0.8, (b) 0.8 ≤ |y| < 1.5 and (c) 1.5 ≤ |y| < 2.1. Also shown, (d), is the gap
fraction for the full rapidity range |y| < 2.1. The data is represented as closed (black) circles with statistical uncertainties.
The yellow band is the total experimental uncertainty on the data (statistical and systematic). The theoretical predictions are
shown as solid and dashed coloured lines. The gap fraction is shown until Q0 = 300 GeV or until the gap fraction reaches one
if that occurs before Q0 = 300 GeV.

Fgap	
  =	
  #events	
  	
  with	
  addi8onal	
  jet	
  pt>Q0	
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